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Abstract 
 
Background: This study aimed to systematically review the randomized controlled trials on the efficacy of applying 
manual acupuncture to functional dyspepsia (FD) compared with conventional gastrointestinal (GI) tract regulator 
medications. 
Methods and Materials: Electronic data bases including the Cochrane Library, PubMed, Embase, Chinese Scientific 
Journal database (VIP database), China National Knowledge Infrastructure (CKNI), Wan-fang Database and Sino-Med 
were searched for randomized controlled trials. Utilized data included those published before 30th, Jul. 2016. Manual 
search on conference abstracts and reference lists was further conducted. Risk of bias 
evaluation, meta-analysis, sensitivity analysis and all extracted information were performed. 
Results: A total of 31 RCTs studies including 2571 participants were identified that include 1314 participants in the 
groups of manual acupuncture and 1257 participants in the control groups. The result demonstrated that manual 
acupuncture is more effective in the total effective rate than GI tract regulator medications (OR=3.00, 95%CI 
[2.33,3.87], p＜0.00001,). In addition, manual acupuncture also shows a higher excellent rate than GI tract regulator 
medications (OR=2.51, 95% CI [2.08,3.03], p＜0.00001). The analysis also showed that manual acupuncture improved 
symptom scores (WMD=-1.21, 95%CI [-2.13,-0.30], p=0.009) and motilin level (WMD=13.99, 95%CI 
[0.45,27.54], p=0.04) of functional dyspepsia significantly compared to GI tract regulator medications. No serious 
side-effect was observed in both GI tract regulator medications groups and manual acupuncture groups. 
Conclusion: The evidence shows that, compared to the GI tract regulator medications, manual acupuncture can 
significantly improve the total effective rate, excellent rate, symptoms of functional dyspepsia and motilin 
levels. However, a larger, long-term, rigorous designed trial is necessary. 
 
Keywords: manual acupuncture, functional dyspepsia, meta-analysis, randomized controlled trials 
 
 
 
Article History 
Received: Nov. 19, 2016 
Revised Received: Aug. 31, 2017 
Accepted: Aug. 31, 2017 
Published Online: Nov. 15. 2017 
39 
 
Introduction 
 
Functional dyspepsia (FD) is one of the most prevalent gastrointestinal maladies, which is defined as the presence 
of any one of the following four cardinal gastrointestinal symptoms according to Rome III criteria diagnosed for 
functional gastrointestinal disorders, including early satiation, postprandial, epigastric burning and epigastric pain (Tack 
et al., 2006). In addition, upper abdominal fullness is also considered to be one of the main symptoms of FD in Asia 
Consensus Report. Although abdominal ultrasonography, upper endoscopy, computed tomography and laboratory 
examination indicate that patients with FD, without organic or metabolic disease, are still unable to identify the causes 
of these symptoms (Miwa et al., 2012a). 
Considering the definition and diagnostic criterion of FD are different in populations, a variation of the surveyed 
population and environmental factors, the prevalence of FD is different from country to country (Stanghellini et al., 
2016). A global study reports that the total prevalence of FD is 10%-30% worldwide and the prevalence to Rome I 
criteria is 38%-18% while the prevalence to Rome II criteria is 24%. There is another study shows that the prevalence 
of functional dyspepsia is 23.8% in the United Kingdom, 15% in the United States and it’s 14.7% in North Europe 
(Mahadeva and Goh, 2006). Several epidemiological studies demonstrate that the prevalence of dyspepsia in Asia is 
8%-23%, and 10% in Japan, 20.4% in South Korea (Ghoshal et al., 2011; Makiko et al., 2010; Kim et al., 2014).  A 
study in Singapore shows that the prevalence of FD is 7.9%, while 14.6% rural population and 24.3% urban population 
suffer from FD in Malaysia (Ho et al., 1998; Mahadeva et al., 2010a; Mahadeva et al., 2010b). 
Clinical guidelines for functional gastrointestinal disorders state that prokinetic drugs and proton pump inhibitors 
are the main choices of FD therapy, however the clinical effect is insufficient and with obvious side effects of long-term 
medication, the treatment for FD is full of controversy (Ho et al., 2016). Now, more and more patients are eager to 
substitute complementary and alternative medicine for pharmaceutical medication, especially for herbal medicine and 
acupuncture therapy, with minimal side effects and significant clinical efficacy (Tillisch., 2007). Acupuncture has been 
used in China, Japan and South Korea for a long time to treat gastrointestinal diseases, particular in alleviating 
gastrointestinal symptoms such as abdominal distension, belching, dyspepsodynia and stimulate appetite, with a large 
amount of experimental and clinical data can be corroborated (Chen et al., 2005; Xu et al., 2006; Lin et al., 2007; Yi et 
al., 2006; Wang and Yao, 2007). Accompanied by a growing interest in curing FD with acupuncture, it’s still necessary 
to examine the efficacy of manual acupuncture on FD. Our previous study indicate that manual acupuncture can 
enhance the gastric emptying rate and reduce the symptom scoresin patients with FD, and also improve the status of the 
depression and anxiety (Yuan et al., 2015). In consideration of limited sample size, the current study is not sufficient to 
demonstrate the effectiveness of acupuncture. Therefore, we included more RCTs in our analysis of mannual 
acupuncture in the treatment of FD and the effects of physical therapy such as moxibustion, herbal medicine and 
electroacupuncture were excluded. In the meantime, the core acupoints and combination of acupoints were also 
statistical analysised in this article to guide for future research and practice. 
 
Materials and Methods 
Data mining 
 
The entry in the following data bases before 30th, Jul. 2016 were searched: Cochrane Library (English), PubMed 
(English) and Embase (English), Chinese Scientific Journal Database (VIP database, Chinese), China National 
Knowledge Infrastructure (CKNI, Chinese), Sino-Med (Chinese) and Wan-fang Database (Chinese). MESH terms 
included “randomized/randomised controlled trials”, “functional dyspepsia”, “acupuncture”, “acupuncture and 
moxibustion”, “manual acupuncture”, “needle stimulation”, “functional gastrointestinal disorders”. In the meantime, 
manual searching on the reference of reviewed articles, the aspects of conference abstract and reference lists were done  
independently. EndNote software was used to manage citations obtained in the data bases search. 
 
40 
 
Case requirement  
 
Studies should meet the following requirements: (1) Research subjects: patients enrolled with an unequivocal 
diagnosis of FD (including EPS and PDS); blind or allocation concealment was not required; no age, race and gender 
restrictions; (2) Study design: RCTs studies in both English and Chinese were included; (3) Interventions: needle 
material, selection of acupoint, acupuncture manipulation, duration of needle retention, duration of course were not 
further classified in manual acupuncture; pharmacological medication was defined as gastrointestinal tract regulator 
medications; (4) Outcome measurements: the primary outcome measures included the total effective rate, excellent rate; 
secondary outcome measures included symptom scores, frequency and amplitude of electrogastrogram, gastric 
emptying, gastrin (GAS), motilin (MTL) and side effect. 
 
Exclusion 
 
The following cases were not included in this study: (1) Animal experiments, case reports, summaries and 
reviews; (2) RCTs lacked clear diagnostic criteria or basic information of the subjects or interventions; (3) Manual 
acupuncture combined with moxibustion, acupoint catgut embedding, acupoint application, acupoint injection, acupoint 
press, cupping, auricular acupuncture, herbs, music, massage or pharmacological medication; (4) Studies compared 
with manual acupuncture, moxibustion, acupoint catgut embedding, acupoint application, acupoint injection, acupoint 
press, cupping, auricular acupuncture or herbs; (5) Studies published repeatedly. 
 
Risk of bias assessment 
 
Based on the criteria of “risk of bias” in the Cochrane Handbook for Systematic Reviews of Interventions (Version 
5.1.0), assessments included: (1) Selection bias: sequence generation and allocation sequence 
concealment; (2) Performance bias: blinding of participants and personnel; (3) Detection bias: blinding of outcome 
assessment; (4) Attrition bias: incomplete outcome data; (5) Reporting bias: selective outcome reporting; (6) Other 
potential sources of bias. Individual study was described as having an unclear risk of bias, low risk of bias and high risk 
of bias. Literatures were collected, selected and evaluated by two investigators (B.Y.W and L.Y.). When differences or 
uncertain of the collected evidence existed, a discussion and analysis were conducted by a third researcher. 
 
Statistical analysis  
 
Review Manager (Version 5.3) was used for meta-analysis and the Stata (Version 12.0) was used for sensitivity 
analysis. Then, frequency and clustering analysis were conducted by SPSS (Version 19.0). The heterogeneity of the 
study was analyzed by Cochrane Q test and I
2
. The total effective rate, excellent rate of acupuncture on FD were 
presented as odds ratio (OR), and symptom scores and plasma MTL concentration were expressed as the weighted 
mean difference (WMD) with 95% confidence intervals (CIs). The fixed effect model proposed by Peto 
was utilized when the heterogeneity of the test results showed I2≤50%, P≥0.1; random effect model which proposed by 
Dersimenian and Laird was used when the heterogeneity test showed I2＞50%, P＜0.1. The funnel plot symmetry 
analysis was carried out to examine whether there was publication bias when more than ten articles were available for 
comparison. 
 
 
 
 
 
41 
 
Results 
Description of selected Trials  
 
Thirty-one trials met our criteria were chosen for the meta-analysis. Figure 1 described the selection procedure in 
detail, included articles researching and the reason for selection. Table 1 presented a detail description of selected 
studies. 
 
Risk of bias assessment  
 
Figure 2 described the overall risk of bias and Figure 3 displayed the risk of bias in each study. In the included 
studies, twelve studies (Tang et al., 2006; Shi et al., 2009; Qin and Guo, 2010; Liu et al., 2011; Jin et al., 2013; Zhang 
et al., 2014; Zhang et al., 2014; Zhou et al., 2014; Ren et al., 2015; Xu et al., 2015; Yuan et al., 2015; Liu et al., 2016) 
using random number table and two studies (Liu et al., 2001; Ma et al., 2012) using computer-generated randomization 
sequence were regarded as low risk of selection bias. Eight studies (Chen et al., 2005; Chen and Kang, 1998; Luo et al., 
2002; Li and Li, 2004; Xu and Liu, 2005; Zhao, 2007; Yang et al., 2009; Wu,2010) using visiting sequence rather than 
randomization were determined as high risk of bias, while the other nine trials (Chen and Gu, 2000; Zhang et al., 2004; 
Zhao et al., 2005; Sun and Zhang, 2012; Guo, 2013; He, 2013; Shen, 2013; Zhao et al., 2013; Mou., 2015) did not 
specify the manner of random. Two studies (Liu et al., 2001; Ma et al., 2012) with allocation concealment, one (Liu et 
al., 2001) using the sealed envelopes, one (Ma et al., 2012) using central telephone and network distribution; only one 
study (Ma et al., 2012) blindly pick participants and personnel, two studies (Ma et al., 2012; Yuan et al., 2015) carried 
out blind outcome assessment; thirty-one studies have reported the comparability of baseline, four studies (Ma et al., 
2012; Jin et al., 2013; Ren et al., 2015; Liu et al., 2016) reported follow-up, and two studies (Ma et al., 2012; Mou., 
2015) with loss of access/exit case reports. 
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Figure 1:  Flow-chat showing selection procedure. RCT: randomization controlled trials. VIP: Chinese Scientific 
Journal Database; CNKI: China National Knowledge Infrastructure. 
 
 
Figure 2:  Risk of bias graph 
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Figure 3:  Risk of bias summary 
 
Table 1:  Detail and main outcome of selected Studies. 
Study 
ID 
Patient（n） 
Diagnostic 
criteria 
Interventions 
Treatmen
t duration 
Main 
outcomes 
Trial 
group 
Control 
group 
Trial group Control group 
Chen 
RX 
1998 
18 20 Not specified 
Acupuncture：
Fixed formula 
Cisapride 20 days ①② 
Chen 
GE 
2000 
83 75 Not specified 
Acupuncture：
Fixed formula 
Domperidone 2 weeks ③ 
Liu 
WQ 
2001 
38 30 Not specified 
Acupuncture：
Fixed formula 
Domperidone 1 month ①③⑤ 
Luo L 
2002 
40 18 
Chicago 
Conference(Ro
me I) 
Acupuncture：
Fixed formula 
Cisapride 4 weeks ②③ 
Li HJ 
2004 
60 63 
Chicago 
Conference(Ro
me I) 
Acupuncture：
Fixed formula 
Cisapride 4 weeks ①②③ 
Zhang 
XJ 
2004 
46 46 Rome II 
Acupuncture：
Fixed formula 
Ranitidine+Domperidone 30 d ③ 
Chen 
JY 
2005 
30 30 Rome II 
Acupuncture：
Fixed formula 
Cisapride 1 week ①②⑤ 
Xu 
GX 
2005 
45 42 
Chicago 
Conference(Ro
me I) 
Acupuncture：
Fixed formula 
Domperidone 
 
30 d ①③ 
Zhao 
YP 
2005 
45 5 Not specified 
Acupuncture：
Fixed formula 
Mosapride 10 d ③ 
Tang 
XS 
2006 
32 30 Rome II 
Acupuncture：
Fixed formula 
Domperidone 30 d 
①②③
⑤ 
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Zhao 
HL 
2007 
50 30 Not specified 
Acupuncture：
Fixed formula 
Domperidone 30 d ③ 
Shi 
HJ 
2009 
45 45 Rome III 
Acupuncture：
Fixed formula 
Cisapride 3 weeks ②③④ 
Yang 
M 
2009 
30 30 Rome III 
Acupuncture：
Fixed formula 
Itopride 14 d ①③ 
Qin 
YM 
2010 
60 60 Rome III 
Acupuncture：
Fixed formula 
Mosapride 6 weeks 
②③④
⑤ 
Sun 
JQ 
2012 
33 31 Rome III 
Acupuncture：
Fixed formula 
Domperidone 4 weeks ②③ 
Ma 
TT 
2012 
118 119 Rome III 
Acupuncture：
Fixed formula 
Itopride 
4 weeks 
12 weeks 
follow-u
p 
② 
Guo 
Y 
2013 
55 55 Not specified 
Acupuncture：
Fixed formula 
Cisapride 3 weeks ②③④ 
He JS 
2013 
24 24 Rome III 
Acupuncture：
Fixed formula 
Domperidone 21d ③ 
Jin L 
2013 
36 36 Rome III 
Acupuncture：
Fixed formula 
itopride 12d ②③ 
Shen 
LJ 
2013 
35 35 Rome III 
Acupuncture：
Fixed formula 
Domperidone 2 weeks ② 
Zhao 
JF 
2013 
40 40 Rome II 
Acupuncture：
Fixed formula 
Domperidone+Omeprazol
e 
2 weeks ②③ 
Zhang 
BB20
14 
33 28 Rome III 
Acupuncture：
Fixed formula 
Mosapride 4 weeks ②③④ 
Zhang 
YP 
2014 
35 35 Rome III 
Acupuncture：
Fixed formula 
Domperidone 20 d ③ 
Zhou 
L 
2014 
36 36 Rome III 
Acupuncture：
Fixed formula 
Itopride 12 d ②③ 
Mou 
TT 
2015 
36 36 Rome III 
Acupuncture：
Fixed formula 
Mosapride 2 weeks ③ 
Ren J 
2015 
34 34 Rome III 
Acupuncture：
Fixed formula 
Domperidone 2 weeks ②③ 
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Xu Y 
2015 
47 46 
Guidelines  of 
dyspepsia in 
China 
Acupuncture：
Fixed formula 
Domperidone 
 
28 d ①②③ 
Yuan 
XX 
2015 
31 32 Rome III 
Acupuncture：
Fixed formula 
Domperidone 30 d ③ 
Liu 
WR 
2016 
34 34 Rome III 
Acupuncture：
Fixed formula 
Domperidone 
2 weeks 
2 m 
follow-u
p 
②③ 
Notes：Chen JY 2005, Yang M 2009, Li ZG 2010, Liu CH 2011, Zhao JF 2013, Zhang BB 2014 had three groups; Qin 
YM 2010 had four groups and Ma TT 2012 had six groups, but due to the purpose of this research, only two groups 
were included. ①: EGG: electrogastrogram; ②: Symptom score; ③: Total effective rate; ④: Adverse reactions; ⑤: 
MLT: Motilin level. 
 
Meta-Analysis Results 
 
A total of thirty-one articles were included in our analysis, 1314 in the trial groups and 1257 in control groups. 
Patients in the trial groups used the manual acupuncture and the control groups were treated with GI tract regulator 
medications. Among the control groups, six studies (Chen et al., 2005; Chen and Kang, 1998; Luo et al., 2002; Li and 
Li, 2004; Shi et al., 2009; Guo., 2013) picked Cisapride, thirteen (Chen and Gu, 2000; Liu et al., 2000; Xu and Liu, 
2005; Tang et al., 2006; Zhao., 2007; Sun and Zhang, 2012; He., 2013; Shen., 2013; Zhang et al., 2014; Ren et al., 
2015; Xu et al., 2015; Yuan et al., 2015; Liu., 2016) used Domperidone, two studies (Zhang et al., 2004; Wu., 2010) 
utilized Ranitidine combined with Domperidone; four studies (Zhao et al., 2005; Qin and Guo, 2010; Zhang et al., 
2014; Mou., 2015) treated with Mosapride, four studies (Yang et al., 2009; Ma et al., 2012; Jin et al., 2013; Zhou et al., 
2014) with Itopride, one study (Liu et al., 2011) used Clebopride and one (Zhao et al., 2013) utilized Omeprazole 
together with Mosapride. Three studies (Luo et al., 2002; Li and Li, 2004; Xu and Liu, 2005) used the Rome I 
diagnostic criteria, four studies (Chen et al., 2005; Zhang et al., 2004; Tang et al., 2006; Zhao et al., 2013) utilized the 
diagnostic criteria of Rome II, seventeen studies (Shi et al., 2009; Yang et al., 2009; Qin et al., 2010; Wu., 2010; Liu et 
al., 2011; Sun and Zhang, 2012; Ma et al., 2012; He., 2013; Jin et al., 2013; Shen., 2013; Zhang et al., 2014; Zhang et 
al., 2014; Zhou et al., 2014; Mou., 2015; Ren et al., 2015; Yuan et al., 2015; Liu., 2016) adopted the criteria of Rome 
III and one (Xu et al., 2015) used the Chinese diagnostic criteria, the remaining six (Chen and Kang, 1998; Chen and 
Gu, 2000; Liu et al., 2001; Zhao et al., 2005; Zhao., 2007; Guo., 2013), criteria were not reported.  
 
Analysis of total effective rate  
 
The total effective rate in twenty-seven RCTs with 2168 patients were listed (Chen and Gu, 2000; Liu et al., 2001; 
Luo et al., 2002; Li et al., 2004; Zhang et al., 2004; Xu et al., 2005; Zhao et al., 2005; Tang et al., 2006; Zhao., 2007; 
Shi et al., 2009; Yang et al., 2009; Qin et al., 2010; Wu., 2010; Liu et al., 2011; Sun and Zhang, 2012; Guo., 2013; He., 
2013; Jin et al., 2013; Zhao et al., 2013; Zhang et al., 2014; Zhang and Zhang, 2014; Zhou et al., 2014; Mou., 2015; 
Ren et al., 2015; Xu et al., 2015; Yuan et al., 2015; Liu., 2016). Heterogeneity result shown that I
2
=9%, so a 
fixed-effect model was applied in this statistical analysis. In general, the total effective rate of manual acupuncture was 
greater than the efficacy of GI tract regulator medications (P＜0.00001, OR=3.00, 95%CI [2.33,3.87]). (Figure 4). The 
funnel plot analysis shown that there was no obvious publication bias. (Figure 5). 
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Figure 4: Forest plot of total effective rate of FD 
 
 
Figure 5: Funnel plot of total effective rate of FD 
 
Analysis of excellent rate 
 
Heterogeneity shown I
2
=26%, so a fixed-effect model was conducted in this analysis. The excellent rate of manual 
acupuncture suggested a significant difference compared with GI tract regulator medications (P＜0.00001, OR=2.51, 
95%CI [2.08,3.03]). (Figure 6). 
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       Figure 6: Forest plot of the excellent rate of FD 
 
Analysis of symptom scores 
 
Thirteen studies contributed to the analysis of symptom scores of FD, with 967 patients contribute to the outcome 
data (Chen et al., 2005; Chen and Kang, 1998; Li and Li, 2004; Tang et al., 2006; Qin et al., 2010; Sun and Zhang, 
2012; Jin et al., 2013; Shen., 2013; Zhang et al., 2014; Zhou et al., 2014; Ren et al., 2015; Xu et al., 2015; Liu et al., 
2016). The data were analyzed by random-effect model due to the significant heterogeneity (P＜0.00001, I2=90%). 
Manual acupuncture showed a significant improvement in symptom scores compared to GI tract regulator medications 
(P=0.009, WMD=-1.21, 95%CI [-2.13, -0.30]) (Figure 7). 
Because of the significant heterogeneity, a sensitivity analysis was performed. The sensitivity analysis indicated 
that the elimination of any trial did not significantly change the results in homogenization or CIs, meaning that the 
result is reliable. (Figure 8). 
 
     Figure 7: Forest plot of the symptom score of FD 
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Figure 8: Sensitivity analysis of trials contributing to the symptom score of FD 
 
Analysis of motilin level 
 
MTL was measured as a follow-up outcome in four studies (Chen et al., 2005; Liu et al., 2001; Tang et al., 2006; 
Qin et al., 2010). The data were analyzed using a fixed-effect model according to the test of heterogeneity (P=0.55, 
I2=0%). Manual acupuncture showed a significant improvement in MTL compared to GI tract regulator medications 
(P=0.04, WMD=13.99, 95%CI [0.45,27.54]) (Figure 9). 
 
 
 
Figure 9: Forest plot of the motilin of FD 
 
Frequency analysis of acupoint 
 
Frequency analysis was performed on acupuncture prescriptions included in the study，a total of 43 acupoints were 
involved. Among these, ST35, P6, CV12, ST25, LR3, BL21,, BL2, CV6, LR14 and CV10 were the most frequently 
used acupoints (table 2). 
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Table 2:  Frequency analysis of acupoints in treatment of FD 
 Acupoint Frequency 
Percentag
e 
Cumulative 
percentage 
 Acupoint 
Frequenc
y 
Percentage 
Cumulative 
percentage 
1 ST36 57 9.4 44.0 23 SP9 4 .7 .7 
2 P6 51 8.4 52.4 24 ST34 4 .7 .7 
3 CV12 46 7.6 60.0 25 BL17 3 .5 .5 
4 ST25 26 4.3 64.3 26 GB34 3 .5 .5 
5 LR3 19 3.1 67.4 27 ST40 3 .5 .5 
6 BL21 18 3.0 70.4 28 CV17 2 .3 .3 
7 BL20 16 2.6 73.1 29 LI4 2 .3 .3 
8 CV6 16 2.6 75.7 30 ST37 2 .3 .3 
9 LR14 14 2.3 78.0 31 ST39 2 .3 .3 
10 CV10 10 1.7 79.7 32 ST42 2 .3 .3 
11 GV20 10 1.7 81.3 33 BL23 1 .2 .2 
12 CV13 9 1.5 82.8 34 BL25 1 .2 .2 
13 EX-HN 3 9 1.5 84.3 35 CV14 1 .2 .2 
14 BL18 8 1.3 85.6 36 CV3 1 .2 .2 
15 SP4 8 1.3 86.9 37 EX-HN 1 1 .2 .2 
16 SP6 8 1.3 88.3 38 HT5 1 .2 .2 
17 ST44 7 1.2 89.4 39 HT7 1 .2 .2 
18 CV4 6 1.0 90.4 40 KI6 1 .2 .2 
19 LR2 6 1.0 91.4 41 LU7 1 .2 .2 
20 GV24 5 .8 92.2 42 SJ5 1 .2 .2 
21 LR13 5 .8 93.1 43 SP15 1 .2 .2 
22 BL15 4 .7 93.7 Total  605 100.0 100.0 
 
Cluster analysis of acupoints Dendrogram revealed that the main points group including: ST36, P6, CV12；ST25, 
BL20, BL21；LR14, LR2, BL18, LR3；SP9，ST44. (Figure 10).
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Figure 10: Dendrogram of acupoint for FD 
 
Adverse events 
 
Adverse events were presented in eight trials (Shi et al., 2009; Qin et al., 2010; Liu et al., 2011; Sun and Zhang, 
2012; Ma et al., 2012; Guo., 2013; Jin et al., 2013; Zhang et al., 2014). Three trials (Shi et al., 2009; Ma et al., 2012; 
Guo., 2013) reported a subcutaneous hematoma after acupuncture, three trials (Shi et al., 2009; Liu et al., 2011; Sun 
and Zhang, 2012) reported dizziness and headache, mild diarrhea were observed in three trials (Shi et al., 2009; Qin et 
al., 2010; Sun and Zhang, 2012) of the control group. All these reactions were quickly disappeared after termination of 
the treatment. No serious adverse event was recorded. 
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Discussion 
 
FD is one of the most frequently gastrointestinal disorders encountered by the digestive outpatient physician; 
however, the pathological mechanism of FD is still unclear. Evidence shows that numerous factors were involved in the 
occurrence of the disease, including visceral hypersensitivity, gastric motility abnormalities, social psychological 
factors, Helicobacter pylori infection, environmental factor, genetic disorder, lifestyle and diet habits. Among them, 
gastric motility abnormalities and visceral hypersensitivity were considered to be the main factors, while it’s also 
believed that these factors are complex and mutual influencing (Miwa et al., 2012b; Lee et al., 2004; Miwa et al., 2011; 
Mimidis et al., 2008; Tack and Lee, 2005). Owing to the unclear pathophysiology, it is not surprising that the current 
limitation of therapy for FD. Complementary and alternative medicine, including acupuncture and moxibustion have 
attracted the attention of both practitioners and patients (Ouyang and Chen, 2004).  
Acupuncture can treat a variety of disease. It is being gradually accepted and valued by western countries. In fact, 
this approach has been used in the treatment for functional gastrointestinal disorders in China for many years (Zheng et 
al., 2009). It has been found that acupuncture can significantly improve dyspepsia gastric emptying function, decrease 
the symptom score, and enhance the quality of life and mental status (Xu et al., 2006; Zeng et al., 2015a; Zeng et al., 
2012; Park et al., 2009; Zeng et al., 2015b). The mechanism may be the brain responses elicited by stimulation of 
acupuncture, or the body metabolism, that is associated with increasing gastrin in gastric, slowing wave frequency and 
the propagation velocity (Jin et al., 2015; Li et al., 2014; Wu et al., 2010). 
There have been several articles on the meta-analysis of the acupuncture treatment for FD. One article reported that 
there was no significant difference between domperidone and manual acupuncture in improving symptom scores (RR: 
1.24, 95%CI[0.97, 1.58]) (Tang et al., 2006). However, the results of this systematic review shown that manual 
acupuncture was superior to GI tract regulator medications on total effective rate (OR = 3.00,95%CI, [2.33,3.87]) and 
excellent rate (OR = 2.51,95%CI [2.08,3.03]]). More than this, manual acupuncture was more effective in improving 
functional dyspepsia scores than GI (WMD=-1.21,95%CI, [-2.13, -0.30]). Our results also showed that MTL improved 
significantly in the manual acupuncture group compared with GI tract regulator medications (WMD = -13.99,95%CI, 
[0.45,27.54]), which was contrary to the result of Zhou in which manual acupuncture failed to elevate the concentration 
of plasma MTL (SMD: 0.67, 95%CI:[-0.07, 1.42]) (Zhou WM et al., 2016). In addition, we also performed frequency 
analysis and cluster analysis on 60 acupuncture prescriptions of 31 RCTs, the results showed that ST35, P6, CV12, 
ST25, LR3, BL21,, BL2, CV6, LR14 and CV10 were the most frequently used acupoints, and ST36, P6, CV12；ST25, 
BL20, BL21；LR14, LR2, BL18, LR3；SP9，ST44 were the main acupoints groups treating for FD. 
Although our results confirm the effectiveness of mannual acupuncture, there are still multiple factors that did not 
escape our attention.Firstly the methodological quality of the including literatures, eight articles (25.8%) had a high risk 
of bias and randomization procedures were unclear in nine studies (29.0%). Only two trials (6.5%) reported methods 
with an allocable sequence. Although all studies had reported the comparability of the baseline, there was only one 
study (3.2%) blindly pick participants and personnel. Two trials (6.5%) carried out a blind survey on outcome 
assessment. Secondly, another unavoidable reason which led to the collection bias was that all selected literatures were 
retrieved in Chinese and English databases, no other language databases were searched. In addition, regardless of the 
fact that two of them were published in English, all the studies were from China. One could anticipate that there was 
unpublished literature, contributing to the bias. Thirdly, there was a significant heterogeneity in the analysis of the 
symptom scores of FD (P＜0.00001, I2=90%). For this reason, we carried out the sensitivity analysis to explore the 
sources of heterogeneity. Unfortunately, we could not obviously change CIs or led to homogenization while cut off 
anyone trial. So the heterogeneity was still not obvious. In conclusion, the low affirmation of the inclusion could lead to 
significant heterogeneity, high risk and bias, which seriously affected the reliability of the evidence. Therefore, our 
conclusion should be cautious. 
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Conclusion 
 
Acupuncture has promising efficacy in the treatment for functional dyspepsia, compared to the standard medical 
treatment, it has a better clinical efficacy. Acupuncture is also a safe method to improve the symptom scores and MTL 
level. However, determining how to deliberate acupuncture deserves further studies. 
 
Acknowledgements: The study was supported by the State Administration of Traditional Chinese Medicine 
(No.2016ZX05). 
 
Conflict of interests : The authors declare that they have no conflict of interests. 
 
References 
 
1. Chen JY Pan F, XU JJ(2005). Effects of Acupuncture on the Gastric Motivity in Patients with Functional Dyspepsia. 
Chinese Journal of Integrated Traditional and Western Medicine. 25: 880-882. 
2. Chen RX Kang MF (1998). Observation on frequency spectrum of electrogastrogram in acupuncture treatment of 
functional dyspepsia. Journal of Traditional Chinese Medicine.18: 184-187. 
3. Chen GE Gu XJ (2000). Effect of acupuncture treatment of functional dyspepsia. Chinese Acupuncture and 
Moxibustion.20: 345-347. 
4. Ghoshal UC Rajan S, Chang FY, Hou X, Yu WBC, Udom K (2011). Epidemiology of uninvestigated and functional 
dyspepsia in Asia: Facts and fiction. Journal of Neurogastroenterology and Motility. 17:235-244. 
5. Guo Y (2013). Evaluation on the clinical effect of acupuncture in the treatment of functional dyspepsia. Guangming 
Journal of Traditional Chinese Medicine.28:755-756 
6. He JS (2013). Observation on the therapeutic effect of acupuncture in the treatment of functional dyspepsia. Health 
magazin.10:404 
7. Ho KY Jin YK, Seow A (1998). Prevalence of gastrointestinal symptoms in a multiracial Asian population, with 
particular reference to reflux-type symptoms. American Journal of Gastroenterology. 93:1816-1822. 
8. Ho RST Wong CHL, Chung VCH (2016). Medical synopsis: Can acupuncture be an alternative treatment option for 
patients with refractory functional dyspepsia?. Advances in Integrative Medicine. 2:143-145. 
9. Jin L Hu Y, Gao ZC, Zhou L, Zhang WC, Zhang HX (2013). Clinical curative effect evaluation of acupuncture by 
syndrome differentiation for functional dyspepsia. Liaoning Journal of Traditional Chinese Medicine. 40: 1222-1225 
10. Jin YL, Zhao Q, Zhou KH, Jing XH, Yu XC, Fang JL, Liu ZS, Zhu B (2015). Acupuncture for Functional Dyspepsia: A 
Single Blinded, Randomized, Controlled Trial. Evidence-based complementary and alternative medicine.2015:904926 
11. Kim SE, Park HK, Kim N, Joo YE, Baik GH, Shin JE, Seo GS, Kim GH, Kim HU, Kim HY (2014). Prevalence and 
risk factors of functional dyspepsia: a nationwide multicenter prospective study in Korea. Journal of Clinical 
Gastroenterology.48:12-18. 
12. Lee KJ, Kindt S, Tack J (2004). Pathophysiology of functional dyspepsia. Best Practice and Research Clinical 
Gastroenterology. 18:707-716 
13. Lin YP, Yi SX, Yan J, Chang XR (2007). Effect of acupuncture at Foot-Yangming Meridian on gastric mucosal blood 
flow, gastric motility and brain-gut peptide. World Journal of Gastroenterology. 13: 2229-2233. 
14. Liu WQ Wang J, Hao ZY (2001). Clinical study on effect of acupuncture on gastrointestinal motility in the patient of 
functional dyspepsia. Chinese Acupuncture and Moxibustion.21: 267-269. 
15. Liu CH Shu J (2011). Clinical curative effect observing of acupuncture combined with clebopride on functional 
dyspepsia. Medical Innovation of China.08:3-4 
16. Liu WR (2016). Clinical observation on the curative effect of acupuncture in the treatment of hyperactive liver-qi 
attacking stomach syndrome of functional dyspepsia and its effect on serum ghrelin. Chinese Journal of Traditional 
53 
 
Medical Science and Technology.23:69-70. 
17. Luo L Shou YQ, Chen WJ (2002). Clinical study on acupuncture treatment of functional dyspepsia. Chinese 
Acupuncture and Moxibustion.22:89-90. 
18. Li HJ Li GP (2004). Observation on therapeutic effect of acupuncture on functional dyspepsia. Chinese Acupuncture 
and Moxibustion.24:88-90. 
19. Li Z Zeng F, Yang Y, Chen Y, Zhang D, Sun J, Qin W, Yang J, Liang FR (2014). Different cerebral responses to 
puncturing at st36 among patients with functional dyspepsia and healthy subjects. Forschende 
Komplementärmedizin.21:99-104 
20. Mahadeva S Goh K L (2006). Epidemiology of functional dyspepsia: A global perspective. World Journal of 
Gastroenterology.12:2661-2666. 
21. Mahadeva S Yadav HS, Goh KL (2010a). Risk factors associated with dyspepsia in a rural Asian population and its 
impact on quality of life. American Journal of Gastroenterology.105:904-912. 
22. Mahadeva S Yadav H, Rampal S, Everett SM, Goh KL (2010b). Ethnic variation, epidemiological factors and quality of 
life impairment associated with dyspepsia in urban Malaysia. Alimentary Pharmacology and Therapeutics.31: 
1141-1151. 
23. Makiko K Yasuhiro F, Masatsugu S, Yukie K, Hirokazu Y, Tetsuya T, Kenji W, Toshio W, Kazunari T, Tetsuo A(2010). 
Prevalence of overlaps between GERD, FD and IBS and impact on health-related quality of life. Journal of 
Gastroenterology and Hepatology.25:1151-1156.  
24. Ma TT Yu SY, Li Y, Liang FR, Tian XP, Zheng H, Yan J, Sun GJ, Chang XR, Zhao L, Wu X, Zeng F (2012). 
Randomised clinical trial: an assessment of acupuncture on specific meridian or specific acupoint vs. sham acupuncture 
for treating functional dyspepsia. Alimentary Pharmacology and Therapeutics. 35:552–561 
25. Mimidis K Tack J (2008). Pathogenesis of dyspepsia. Digestive Diseases.26:194-202 
26. Miwa H Watari J, Fukui H, Oshima T, Tomita T, Sakurai J, Kondo T, Matsumoto T (2011). Current understanding of 
pathogenesis of functional dyspepsia.Journal of Gastroenterology and Hepatology, vol. 26 :53-60 
27. Miwa H Ghoshal UC, Fock KM, Gonlachanvit S, Gwee KA, Ang TL, Chang FY, Hongo M, Hou X, Kachintorn U 
(2012a). Asian consensus report on functional dyspepsia. Journal of Gastroenterology and Hepatology.27:626-641. 
28. Miwa H Ghoshal UC, Gonlachanvit S, Gwee KA, Ang TL, Chang FY, Fork KM, Hongo M, Hou X, Kachintorn U, Ke 
M, Lai KH, Lee KJ, Lu CL, Mahadeva S, Miura S, Park H, Rhee PL, Sugano K, Vilaichone RK, Wong BC, Bak YT 
(2012b). Asian consensus report on functional dyspepsia. Journal of Neurogastroenterology and Motility.18:150-168 
29. Mou TT (2015). Observation on 72 cases of functional dyspepsia treated by abdominal acupuncture. Research of 
Integrated Traditional Chinese and Western Medicine.7:240-241 
30. Ouyang H, Chen JD (2004). Review article: therapeutic roles of acupuncture in functional gastrointestinal disorders. 
Alimentary pharmacology and therapeutics. 20:831-841 
31. Park YC, Kang WC, Choi SM, Son CG (2009). Evaluation of manual acupuncture at classical and nondefined points 
for treatment of functional dyspepsia: a randomized-controlled trial. Journal of Alternative and Complementary 
Medicine.15:879-84 
32. Qin YM, Guo LK (2010). Clinical study on the treatment of functional dyspepsia with acupuncture and dalitong 
granule. International Journal of Traditional Chinese Medicine. 32:321-322 
33. Ren J, Liu Y, Ai K (2015). The effect of acupuncture therapy on serum ghrelin of patients with functional dyspepsia of 
hyperactive liver-qi attacking stomach syndrome. Chinese Medicine Modern Distance Education of China.13:75-77 
34. Stanghellini V Talley NJ, Chan F, Hasler WL, Malagelada J, Suzuki H, Tack J (2016). Rome IV-Gastroduodenal 
Disorders. Gastroenterology,150:1380-1392 
35. Shen LJ (2013). Effect of acupuncture on symptoms, psychology and quality of life in patients with functional 
dyspepsia. Asia-Pacific Traditional Medicin.9:88-89 
36. Shi HJ, Zhang JQ, Guo H (2009). Clinical observation on 90 cases of functional dyspepsia treated with acupuncture 
and moxibustion. Beijing Journal of Traditional Chinese Medicine. 28:732-733 
54 
 
37. Sun JQ Zhang L (2012). Clinical observation on the treatment of functional dyspepsia with the combination of "old ten 
points" and "regulating mind points".Journal of Hubei University of Chinese Medicine.14: 54-55 
38. Tack J, Lee KJ (2005). Pathophysiology and treatment of functional dyspepsia. Journal of clinical gastroenterology. 
39:S211-216 
39. Tack J, Talley NJ, Camilleri M, Holtmann G, Hu P, Malagelada JR, Stanghellini V (2006). Functional Gastroduodenal 
Disorders. Gastroenterology.130:1466-1479. 
40. Tillisch K (2007). Complementary and alternative medicine for gastrointestinal disorders. Clinical Medicine. 
7:224-227. 
41. Tang SX, Xu ZH, Tang P, Liang LX (2006). Control study on acupuncture treatment for functional dyspepsia. Journal 
of Sichuan of Traditional Chinese Medicine.24: 101-102 
42. Wang YG, Yao SK (2007). Study on effects of low frequency pulse plus auricular point magnetic therapy on 
electrogastrogram and clinical therapeutic effect in the patient of functional dyspepsia. Chinese Acupuncture and 
Moxibustion.27:245-248. 
43. Wu L (2010). Clinical study of regulating spleen and liver acupuncture on patients with functional dyspepsia. Jilin 
Journal of Traditional Chinese Medicine.30:885-886 
44. Wu Q, Zhang Q, Sun B, Yan X, Tang Y, Qiao X, Chen Q, Yu S, Liang F (2010). 1H NMR-based metabonomic study on 
the metabolic changes in the plasma of patients with functional dyspepsia and the effect of acupuncture. Journal of 
pharmaceutical and biomedical analysis. 51: 698-704 
45. Xu S, Hou X, Zha H, Gao Z, Zhang Y, Chen JD(2006). Electroacupuncture accelerates solid gastric emptying and 
improves dyspeptic symptoms in patients with functional dyspepsia. Digestive Diseases and Sciences. 51:2154-2159. 
46. Xu GX, Liu YB (2005).Clinical study of acupuncture treatment on functional dyspepsia.Modern Journal of Integ rated 
Traditional Chinese and Western Medicine.14:3076-3077. 
47. Xu Y, Liu LN, Yang ZJ, Cheng YB, Bai RX, Jia XH (2015). Clinical observation on the treatment of functional 
dyspepsia with the combination of "old ten points" and "regulating mind points". Liaoning Journal of Traditional 
Chinese Medicine. 42:2404-2406 
48. Yang M, Zhang HX, Zhou R (2009). Effects of acupuncture on the gastric motility in patients with functional dyspepsia. 
Chinese Journal of Rehabilitation.24:100-102 
49. Yi SX, Yang RD, Yan J, Chang XR, Ling YP (2006). Effect of electro-acupuncture at Foot-Yangming Meridian on 
somatostatin and expression of somatostatin receptor genes in rabbits with gastric ulcer. World Journal of 
Gastroenterology.12:1761-1765. 
50. Yuan XX Wang BY, Yang L, Zhang YL (2015). Clinical observation on acupuncture at gongsun and neiguan points for 
functional dyspepsia patients with psychological factors.Journal of Clinical Acupuncture and Moxibustion.31:52-55 
51. Zhang XJ Zheng MH, Wu YJ (2004).Acupuncture treatment of 46 patients with functional dyspepsia. Journal of 
Clinical Acupuncture and Moxibustion.20:25-26 
52. Zhang BB, Zhang PP (2014). Effect of acupuncture combined with herbal medicine on 40 cases in functional dyspepsia 
of incoordination between liver and stomach type. Fujian Journal of Traditional Chinese Medicine. 45:40-41 
53. Zhang YP, Wu QL, Li XJ (2014). Observation on 70 cases of functional dyspepsia treated by acupuncture. Journal of 
Practical Traditional Chinese Medicine. 30:1146-1146 
54. Zhao YP, Liu XH, Ding M (2005).Clinical observation of acupuncture on the eight confluent acupoints and lower 
combined point in 45cases patients with functional dyspepsia. Jiangsu Journal of Traditional Chinese Medicine.26: 30. 
55. Zhao HL (2007). Acupuncture treatment of 50 patients with functional dyspepsia. Shanxi Journal of Traditional 
Chinese Medicine.28:883-884 
56. Zhao JF, Pan WB, Lu TX, Wang LR (2013). Analysis of therapeutic effect on 40 cases of functional dyspepsia treated 
by acupoint pointer therapy of Zhuang Medicine. Chinese Journal of Ethnomedicine and Ethnopharmacy. 22:2-3 
57. Zeng F Lan L, Tang Y, Liu ML, Liu JX, Song WZ, Li Y, Qin W, Sun JB, Yu SG, Gao X, Tian J, Liang FR (2015a). 
Cerebral responses to puncturing at different acupoints for treating meal-related functional dyspepsia. 
55 
 
Neurogastroenterology and Motility. 27:559-568 
58. Zeng F Qin W, Ma TT, Sun JB, Tang Y, Yuan K, Li Y, Liu JX, Liu XG, Song WZ, Lan L, Liu ML, Yu SG, Gao X, Tian J, 
Liang FR (2012). Influence of acupuncture treatment on cerebral activity in functional dyspepsia patients and its 
relationship with efficacy. The American journal of gastroenterology.107:1236-1247. 
59. Zeng F Song WZ, Liu XG, Xie HJ, Tang Y, Shan BC, Liu ZH, Yu SG, Liang FR (2015b). Brain-Gut Axis Modulation of 
Acupuncture in Functional Dyspepsia: A Preliminary Resting-State fcMRI Study. Evidence-based complementary and 
alternative medicine.456:6-10 
60. Zheng H Tian XP, Li Y, Liang FR, Yu SG, Liu XG, Tang Y, Yang XG, Yan J, Sun GJ, Chang XR, Zhang HX, Ma TT, Yu 
SY (2009). Acupuncture as a treatment for functional dyspepsia: design and methods of a randomized controlled trial. 
Trials.10:1-9 
61. Zhou L Hu Y, Sun GJ (2014). Clinical observation of acupuncture based on syndrome differentiation in improving the 
quality of life in patients with functional dyspepsia.Shanghai Journal of Acupuncture and Moxibustion. 33:718-721. 
62. Zhou WM, Su JW, Zhang HJ (2016). Efficacy and Safety of Acupuncture for the Treatment of Functional Dyspepsia: 
Meta-Analysis.The Journal of alternative and complementrary medicine. 22:380-389 
 
